the cases that produced allegations about venal experts who bring "junk science" into the courtroom 5 and that seem to have piqued the Supreme Court's interest in expert proof perhaps because of the huge amounts of damages and transaction costs at stake. 6 The first two opinions in the trilogy deal with the admissibility of expert proof on causation in toxic tort cases. Second, Justice Jackson's thesis seems applicable to toxic tort litigation because the trilogy may be leading some district court judges to exclude experts proffered by plaintiffs on the issue of causation who previously would have been permitted to testify. 7 The Federal Judicial Center conducted surveys in 1991 and 1998 asking federal judges and attorneys about expert testimony. In the 1991 survey, seventy-five percent of the judges reported admitting all proffered expert testimony. By 1998, only fifty-nine percent indicated that they admitted all proffered expert testimony without limitation. Furthermore, sixty-five percent of plaintiff and defendant counsel stated that judges are less likely to admit some types of expert testimony since Daubert. 8 Without the means to prove causation, which is always a crucial element of the plaintiff's case, the plaintiff must lose, and the litigation ends with summary judgment for the defendant. The consequence, according to some observers, 9 is that toxic tort law is being reformulated in the federal courts to the advantage of defendants, a result that accords with Justice Jackson's predictions about the impact an evidentiary change may have.
This article seeks to uncover the various ingredients that have contributed to this result. Part II contains an overview of the trilogy on expert proof and examines its message for the federal district judge. Part III examines the unstated assumptions some federal courts are making about science that affect a judge's rulings on the admissibility of plaintiffs' expert testimony. Part IV deals 5. See generally PETER W. HUBER, GALILEO'S REVENGE: JUNK SCIENCE IN THE COURTROOM (1991) (arguing that too much "junk science" was entering the courtroom via expert witnesses). For a critique of Huber's work, see Kenneth J. Chesebro, Galileo's Retort: Peter Huber's Junk Scholarship, 42 AM. U. L. REV. 1637 REV. (1993 .
6. Certainly, the movement to reform expert testimony has been intertwined with demands for tort reform.
7. Statistics are not available on the outcome of motions to exclude plaintiffs' experts. Cases in which a judge grants summary judgment after a successful motion to exclude plaintiff's experts often result in reported opinions, while many cases in which a judge denies such a motion undoubtedly settle and disappear from view. In its Note to the Amendment to Rule 702, which took effect on December 1, 2000, the Advisory Committee on the Federal Rules of Evidence states without reference to any authority that "a review of the caselaw after Daubert shows that the rejection of expert testimony is the exception rather than the rule." FED. R. EVID. 702 advisory committee's note. This statement apparently refers to all kinds of expert testimony. For a narrower view, see Daniel J. Capra, The Daubert Puzzle, 32 GA. L. REV. 699, 732 (1998) ("Many of the reported cases on scientific experts after Daubert have resulted in exclusion of the proffered testimony." emphasis added). Professor Capra is the Reporter to the Committee. with a striking paradox. As every first-year law student knows, the Erie doctrine 10 requires a federal judge who sits in diversity jurisdiction to apply state substantive law. Toxic tort cases almost invariably come into federal court on the basis of diversity jurisdiction. Nevertheless, federal courts have ignored Erie in ruling on the admissibility of plaintiffs' experts, even in situations in which sensitivity to state law would seem appropriate under current Supreme Court jurisprudence, but have relied on Erie to convert rulings on the admissibility of evidence into determinations about the sufficiency of the evidence. This conflating of sufficiency and admissibility began before the recent amendment to Rule 702, which added a sufficiency requirement to the rule. 11 Finally, Part V considers how the trilogy on the admissibility of expert proof has intersected with the Supreme Court's previous trilogy on summary judgment to move final adjudication in the toxic tort case from the trial to the pretrial stage, and from jury consideration to a decision by the judge.
As a consequence of these developments, federal district courts have acquired enormous power to shape toxic tort litigation. They have been freed from constraints that previously tempered their authority: the command of state law, the authority of the jury, and strict scrutiny by the appellate courts. Not all district judges are taking advantage of this new autonomy, and not all appellate courts are acceding to this change. But generally trial courts that wish to control the outcome of toxic tort litigation now have ample tools to do so. 12 This recasting of toxic tort law, which is being fueled by the trilogy on expert proof, is consistent with other developments in the federal courts that demonstrate an increased emphasis on efficiency and economy, procedural goals so powerful that they have reshaped both the evidentiary and the substantive law pertaining to toxic torts. II THE SUPREME COURT'S TRILOGY ON 2472-74 (2000) (discussing enlargement of trial court discretion with regard to admissibility of expert testimony).
13. 509 U.S. 579 (1993) (considering plaintiffs' claims that their birth defects were caused by Bendectin, an anti-morning-sickness pill that had been taken by their mothers and more than 20 million other women). For a detailed discussion of the Bendectin litigation, see Joseph Sanders, The Bendectin Litigation: A Case Study in the Life Cycle of Mass Torts, 43 HASTINGS L.J. 301 (1992) . See generally Green, supra note 4 (discussing the Bendectin litigation at length).
relating to "scientific knowledge" is admissible. 14 The lower courts in Daubert had relied on the so-called "general acceptance" test first enunciated by a federal appeals court in Frye v. United States 15 as a basis for finding inadmissible the epidemiological and toxicological evidence offered by plaintiffs' experts to prove causation. The Supreme Court unanimously held that Frye had been superseded by Rule 702 16 and then, over the objections of the Chief Justice and Justice Stevens, 17 sketched out a new, two-pronged test. The objective, said the Court, is to ensure that testimony about scientific evidence "is not only relevant, but reliable." 18 In order to satisfy the reliability prong, the expert's proffered opinion must be the product of scientific reasoning and methodology. That is, the expert had to have reached his conclusions through a valid scientific method. The Court suggested a number of non-exclusive factors that a court might consider in determining whether the expert's opinion met the reliability criterion. First and foremost, the Daubert Court viewed science as an empirical endeavor: "Whether a theory or technique can be (and has been) tested" is the "methodology" that "distinguishes science from other fields of human inquiry." 19 The Court also mentioned peer review or publication, 20 the existence of known or potential error rates, and standards controlling the technique's operation as indicators of reliability. 21 General acceptance of the methodology within the scientific community, while no longer dispositive, still remained a factor to be considered. 22 As to the second prong, the Court explained that the relevancy requirement meant that the expert's theory must "fit" the facts of the case; oth- If scientific, technical, or other specialized knowledge will assist the trier of fact to understand the evidence or to determine a fact in issue, a witness qualified as an expert by knowledge, skill, experience, training, or education, may testify thereto in the form of an opinion or otherwise. FED. R. EVID. 702.
15. 293 F. 1013 (D.C. Cir. 1923). Frye had not been followed by all federal circuits and had been used primarily in criminal cases. It is still the test for the admissibility of scientific evidence in some state courts. In 1999, the Conference of Commissioners on Uniform State Laws approved an amendment to Rule 702 of the Uniform Rules of Evidence that would "convert the Frye standard of admissibility into a presumption of reliability or unreliability depending upon whether the science, technology, or specialized knowledge has substantial acceptance within the concerned scientific community and to provide for the rebuttal of the presumption through resort to reliability criteria, including the criteria established" in Two strong messages emanated from Daubert. The first, and perhaps the most consequential, was the new role it thrust upon the district judge. 25 The opinion explicitly anointed the trial judge as the "gatekeeper" who must screen proffered expertise to determine whether it satisfied the relevancy and reliability prongs. 26 Although there was nothing particularly novel about a trial judge having the power to exclude inappropriate expert testimony, 27 Daubert stressed the trial court's obligation to exercise this power.
28
Defendants were quick to see the implications. The emphasis on admissibility and the judge's responsibility to screen this type of evidence encouraged defendants to seek pretrial rulings on the admissibility of expert testimony 29 and to follow a favorable result with a motion for summary judgment if the experts excluded were essential to the plaintiff's prima facie case. The result was an enormous increase in in limine motions asking for a Daubert hearing. 30 Second, judges were put on notice that-like it or not-they were going to have to deal with science. No longer could they allow an expert witness with excellent credentials to validate his or her own expertise. The Court assumed that the plaintiffs' experts in Daubert were qualified; whether their testimony was based on "scientific knowledge" was a separate question that the trial court had to confront. 28. See id. at 589. 29. Although some expert proof was excluded before trial on admissibility grounds prior to Daubert, the Bendectin litigation demonstrates that this was not the customary procedure in the federal courts. Plaintiffs were uniformly unsuccessful in these cases in federal court, not because judges refused to admit their proffered expert proof, but because trial and appellate courts found it insufficient even when plaintiffs received a jury verdict at trial. See Sanders, supra note 13, at 374-79. Four years before Daubert, Judge Higginbotham suggested in a Bendectin case that the real issue was the admissibility of expert evidence, rather than the sufficiency grounds upon which the case was decided, and urged a rehearing en banc at which this issue could be addressed. 
B. Joiner
General Electric Co. v. Joiner, 32 the second case in the trilogy, was significant on two counts. First, the Supreme Court unanimously found that an appellate court must use an abuse-of-discretion standard in reviewing a district judge's Daubert ruling, even when that ruling was "outcome-determinative" because the exclusion of plaintiff's expert proof on causation led to a grant of summary judgment. 33 Second, the Joiner opinion provides insights into applying the Daubert test in a toxic tort context. With the exception of Justice Stevens, who dissented from this part of the opinion, 34 the majority did not remand, as it had in Daubert. Instead, the Court reviewed the trial court's ruling and found that it had not abused its discretion in holding that the studies on which the plaintiff's experts relied were "not sufficient, whether individually or in combination, to support their conclusions." 35 The Court stated that the plaintiff never explained "how and why the experts could have extrapolated their opinions" from animal studies far removed from the circumstances of the plaintiff's exposure. 36 The studies had been conducted with infant mice, who not only were injected with much higher doses of PCBs than were present in the transmission fluids with which the plaintiff came into contact at work, but also developed a different type of cancer than the plaintiff had. 37 The Supreme Court noted that the plaintiff chose "'to proceed as if the only issue [was] whether animal studies can ever be a proper foundation for an expert's opinion. '" 38 That, said the Court, was "of course . . . not the issue. The issue was whether these experts' opinions were sufficiently supported by the animal studies on which they purported to rely." 39 Furthermore, the Court found that the trial court had not erred in rejecting the proffered epidemiological evidence. The authors of one study had refused to conclude that PCBs had caused a somewhat higher rate of lung cancer at an Italian plant than might have been expected; the results of another study were not statistically significant; a third study did not mention PCBs; and the workers in the fourth study cited by the trial judge had been exposed to numerous other potential carcinogens. 40 Consequently, the Court found that the trial judge 32. 522 U.S. 136 (1997) (considering the claim of a 37-year-old plaintiff, a long-time smoker with a family history of lung cancer, that exposure to polychlorinated biphenyls ("PCBs") and their derivatives had promoted the development of his small-cell lung cancer).
33. Id. at 141-43. 34. Justice Stevens expressed doubt as to whether the admissibility question had been adequately briefed and in any event thought that the record could be studied more efficiently by the Court of Appeals than by the Supreme Court. See Joiner, 522 U.S. at 150 (Stevens, J., dissenting in part). In addition, he expressed concern as to how the Court applied the Daubert test to the reliability ruling by the trial judge. 42 the final case in the trilogy, although not a toxic tort case, does deal with expert proof of causation. The Court had to decide whether the Daubert test applies to non-scientific evidence, in this case engineering testimony offered to prove that the blow-out of plaintiff's tire-which resulted in a death and serious injuries-was due to a manufacturing or design defect. 43 The Supreme Court unanimously held that the trial court's gatekeeping function extends to all expert testimony and that Daubert's two-pronged relevancy-reliability test applies to all forms of expertise. It also extended the Joiner abuse-of-discretion standard to all decisions a district judge makes in ruling on the admissibility of expert testimony, including the procedures it uses in making Daubert determinations.
44
Nothing in Justice Breyer's opinion in Kumho is inconsistent with Justice Blackmun's reasoning in Daubert. Nevertheless, the two opinions differ somewhat in tone. Although Daubert had described "the Rule 702 inquiry as 'a flexible one,'" 45 and made "clear that the factors it mentions do not constitute a 'definitive checklist or test,'" 46 some commentators and courts had interpreted Daubert as laying down a four-factor test for the admissibility of scientific evidence and predicted that the Court would develop a taxonomy of expertise.
47
Kumho rejects this notion. The Court shows no interest in articulating guidelines for particular categories of expert testimony or in singling out testability as the preeminent factor of concern as it did in Daubert. The Kumho opinion makes clear that the four Daubert factors "may" bear on a judge's gatekeeping determination.
48
The factors "may or may not be pertinent" 49 and "do not all necessarily apply even in every instance in which the reliability of scientific tes- In some cases, "the relevant reliability concerns may focus upon personal knowledge or experience." 51 The Court emphasized that, in all cases, admissibility will depend "on the nature of the issue, the expert's particular expertise, and the subject of his testimony."
52
The trial court is instructed "to determine reliability in light of the particular facts and circumstances of the particular case," 53 taking care, however, to ensure that the expert, whether relying on "professional studies or personal experience," must employ "the same level of intellectual rigor" that the expert would use outside the courtroom when working in the relevant discipline.
54
A large portion of the opinion is devoted to a remarkably detailed examination of the testimony that the plaintiff's expert gave at his deposition. 55 The Court concluded that the trial court did not abuse its discretion in excluding the expert's testimony and granting summary judgment for the defendant.
56
Kumho differs from Daubert in another respect as well. While Daubert emphasized the trial judge's power and obligation to screen expert testimony, it also assumed that there would be instances of "shaky but admissible [expert] evidence" that a jury would hear, although the evidence ultimately might not be sufficient. 57 The final section of the Daubert opinion contains a short paean to the adversary system and cross-examination as the means for dealing with unfounded opinions.
58 Kumho and Joiner concentrate almost exclusively on issues of admissibility. Although there is a passing reference in Kumho to the expert's testimony falling "outside the range where experts might reasonably differ, and where the jury must decide among the conflicting views of different experts, even though the evidence is 'shaky, '" 59 no further attention is paid to the possibility that questions about expert proof may have to be resolved at trial. The Court takes no note of the enormous shift to pretrial resolution that developed in response to Daubert, as defendants began making in limine motions to exclude plaintiffs' experts. It may be that the Court is satisfied with this trend, which furthers both case-processing efficiency and economy. If the defendant wins the Daubert motion, the case terminates with a motion for summary judgment. If the plaintiff wins, many defendants undoubtedly will prefer to settle rather than to pay for an expensive trial and risk a high verdict. Read together, the three opinions in the trilogy may convey another unstated message as well. In all three cases decided by the Court, the plaintiff's expert testimony was excluded. Although the abuse of discretion standard adopted in Joiner and confirmed in Kumho requires equal deference to a trial court's ruling admitting or excluding evidence, we have no example of the Supreme Court reviewing an appellate court's disagreement with a trial court ruling that allowed the plaintiff's experts to testify. 60 It remains to be seen whether the deference accorded trial judge rulings will be symmetrical in cases admitting or excluding expert proof. Three justices of the Court have indicated concern about trial judges allowing too much expert testimony. Justices O'Connor and Thomas joined Justice Scalia in a brief concurring opinion in Kumho, which warned that the trial court's discretion is "not discretion to perform the [gatekeeping] function inadequately. Rather, it is discretion to choose among reasonable means of excluding expertise that is fausse and science that is junky."
61
It may well be that the trial judge who excludes expert proof is more likely to be affirmed than colleagues who deny a Daubert motion. Certainly trial judges who exclude the testimony of plaintiffs' experts are reshaping the law of toxic torts. Part III considers how the courts' view of science enters into these determinations.
III THE SCIENCE OF PROVING CAUSATION
The decisive issue in a toxic tort case is causation. 62 Plaintiffs have the burden of proving that the defendant's product was capable of causing the health effects in question (general causation) and then establishing, in addition, that the exposure to the defendant's product was the specific cause of their injury (specific causation). 63 60. The unlikelihood that the Supreme Court will review such an issue is perhaps underlined by its recent unanimous decision in Weisgram v. Marley Co., 528 U.S. 440 (2000) . In Weisgram, the district court had admitted the plaintiff's expert testimony on causation in a products liability action involving a baseboard heater. The jury found for the plaintiff. The Court granted certiorari to consider whether the appellate court could reverse and enter judgment for the defendant as a matter of law without granting a new trial and held that the appellate court could do so. The Court refused to review whether the appellate court had acted appropriately when it found the plaintiff's experts unreliable, reversed the district court's ruling admitting the expert proof, and consequently found the plaintiff's proof insufficient. In most toxic tort cases-unlike the usual products liability case-proving causation does not mean that the plaintiff can explain the causal process by which the defendant's product supposedly brought about the adverse health effects for which the plaintiff is suing. 64 We do not yet fully comprehend the mechanisms that produce birth defects and illnesses, such as the cancers and auto-immune diseases for which plaintiffs seek compensation, or their interrelationship. 65 Only rarely-in the case of so-called "signature" diseases-is the sufficiency of the statistical association between a product and a particular disease so compelling that courts and scientists are willing to assume a causal connection. 66 In most instances, however, the adverse health effects for which plaintiffs seek damages are also found in others who have not been exposed to the substance or product in question.
Because direct proof of causation is usually unavailable, and experimentation on humans is ethically proscribed, plaintiffs must rely on the kind of evidence that scientists gather when they investigate a causal link between a substance and disease. Scientists use a number of methods based on reasoning by analogy and statistics. Two of these approaches, although useful as screening devices that may point to the need for more research, are of such limited probative value that expert testimony based solely on such studies is not admitted to prove general causation. Structure-activity analysis 67 65. Even if causal mechanisms were better understood, it appears that disease may result from the interaction of multiple factors, including genetic susceptibility, environmental insults, and exposure to pathogens. If this theory of disease is validated, under current tort law plaintiffs would still have the burden of establishing that the product in question was a legally sufficient cause of plaintiff's disease. Cf. David Rosenberg, The Causal Connection in Mass Exposure Cases: A "Public Law" Vision of the Tort System, 97 HARV. L. REV. 849, 851 (1984) (suggesting that liability should be imposed in proportion to the probability of causation attributable to the substance in issue, regardless of whether the probability is above or below 50%); Jerome Groopman, Genes That Let Illness In, N.Y. TIMES, July 19, 2000, at A25 (noting that a recent study estimating the contribution of inherited genes to the development of cancer did not consider the "dynamic interaction" between genes and the environment and further suggesting that this interaction should be the researchers' focus). 66. A "signature" disease is one that nearly always occurs as a result of exposure to a certain substance. 67. This type of analysis looks to see whether any other substances with a similar chemical structure have been implicated in causing adverse health effects. If, however, the precipitating mechanism that caused these ill-effects is unknown, it will be impossible to tell whether they are due to the attributes the substances have in common or those that set them apart. 68 examines the effect of the substance on living cells. The scientist's main tools in investigating a substance's toxicological properties are in vivo studies-which measure a substance's effect on laboratory animals under strictly controlled experimental conditions-and epidemiological studies-which observe human populations to determine whether the incidence of a defined health effect exceeds the background rate in persons exposed to the substance in question. 69 Difficulties arise, however, when the results of these studies are transferred to a judicial setting. On the surface, the issue seems straightforward, especially after the Supreme Court trilogy on expert proof, which directs the trial court to look at science when dealing with scientific knowledge. Consequently, because the scientific community and the legal system are both concerned with the same question-whether there is a causal connection between product A and health effect B-some courts conclude that evidence that is inconclusive from a scientific perspective automatically fails to satisfy the trilogy's standards and must be excluded. This formulation is overly simplistic because it neglects to take into account some of the attributes of science and how science differs from the law. In this section, I will only consider how a court's view of science affects its decision-making. Part IV of this article considers the appropriateness of having a federal court in a diversity case make choices dictated by policy considerations without first looking at how the state court would proceed.
Before looking at courts' assumptions about science, I want to stress that I am not arguing that plaintiffs' experts should never be excluded. There are cases in which plaintiffs rely on a chronological association between the exposure and the injury and the hope that their experts' sterling qualifications will overcome the admissibility hurdle, even though no studies or observations support their witnesses' hunches about causation.
70
In such instances of sheer speculation by the expert, the trilogy's insistence on screening and excluding irsame structure, so the question is always whether the similarities are more important than the differences in predicting toxicological properties.").
68. In vitro analysis examines how a substance reacts with living cells, bacteria, body organs, or animal embryos. Even when adverse consequences result, the implications for humans are uncertain, because the tests are performed in isolation from the rest of the organism, which may have other resistive mechanisms that would block the harmful reaction. See Poulter, supra note 67, at 224 (In vitro "tests are fraught with uncertainties, however, related to whether and to what degree the chemical in question would reach or react with the sensitive cells or organs in a whole organism.").
69. 70. See, e.g., Rosen v. Ciba-Geigy Corp., 78 F.3d 316, 319 (7th Cir. 1996) (holding that a physician's deposition testimony that plaintiff's heart attack, suffered while wearing a nicotine patch for three days as he continued smoking, was caused by the patch was unreliable under Daubert, because the physician presented no evidence whatsoever-experimental, statistical, or other scientific data-to substantiate his findings); Estate of Mitchell v. Gencorp, Inc., 968 F. Supp. 592, 596-97 (D. Kan. 1997), aff'd, 165 F.3d 778 (10th Cir. 1999) (holding that a scientist's testimony that benzene exposure caused plaintiff's chronic leukemia was unreliable under Daubert, because only a few studies found links between benzene and acute leukemia, but none showed any relationship between benzene and chronic leukemia, and, additionally, all considered a much higher exposure level than that suffered by plaintiff). relevant, unreliable evidence works very well. Indeed, I do not wish the discussion that follows to be misunderstood as a criticism of the trilogy. Its emphasis on the expert's reasoning process has undoubtedly improved the quality of expert proof in the federal courts; the cases clearly show that federal judges and the bar have become far more sophisticated about scientific concepts.
71
The cases also indicate, however, that courts do not always understand the boundaries of science when they are forced to evaluate expert testimony that is not completely speculative but is supported by some toxicological or epidemiological studies. Two major misunderstandings about the nature of science contribute to this difficulty. The first is the assumption that science and the law are answering the same question when asked to determine causation; and the second is the view that scientific studies invariably rest on objective, verifiable truth.
72
The first misunderstanding arises because of a failure to understand that science and the law do not necessarily have the same objectives. The scientific process operates by testing hypotheses. Because the aim is to obtain the most knowledge possible, the system deliberately chooses to err on the side of wrongly rejecting the hypothesis being tested rather than erroneously finding that it was proven.
73
A not-proven verdict in the context of scientific research on causation may signify only that more research should be done. In order to encourage further study, scientists have developed a number of conventions, such as requiring a .05 level of statistical significance.
74
Conventions such as these, which are not universally accepted even within the scientific community, 75 seek to ensure that results will be termed inconclusive until an extremely stringent standard of proof is met.
71. The recent focus on expert testimony has had an enormous educational impact. The Federal Judicial Center has been active in conducting educational programs for judges and has now published two editions of a Reference Manual on Scientific Evidence that have been made widely available. The Center estimates that 100,000 copies of the first edition have been distributed. See Fern M. Smith, in FJC REFERENCE MANUAL, supra note 47, at v. It also has been accessible on-line at <http://www. fjc.gov/public/fjcweb.nsf/pages/173>. Scientific expert testimony has become a staple of law review commentary, the topic of numerous continuing legal education symposiums, and the subject of numerous new books as well as a comprehensive treatise by Faigman et al. See FAIGMAN ET AL., supra note 67. Daubert has a database of its own and has now been cited over 4000 times in a little over seven years. Search of Westlaw, MDAUBREP (Mealey's Daubert Reports), and DAUBERT (the Daubert Citator).
72. See Alvin M. Weinberg, 10 MINERVA (London) 209, 209 (1972) (pointing out "questions which can be asked of science and yet which cannot be answered by science" because scientists cannot perform the experiments to test these hypotheses that have been termed trans-scientific). It is, for instance, impossible to correlate results in animals with results in humans because it is unethical to subject humans to the kind of experimentation that would be required. The consequence of a "not-proven" verdict is very different in the legal setting. The plaintiff with the burden of proof on causation will lose permanently if he or she cannot produce adequate proof of causation by the time the court is ready to rule on a Daubert motion. Plaintiffs are forced to sue regardless of the information then available because the statute of limitations is running. Given the very different consequences, it is certainly debatable whether the legal system-whose aim is to do justice-should use a scientific standard designed to defer resolution until an optimal amount of information is available. This is especially the case because plaintiffs are rarely in a position to initiate scientific research, have access to far less information than defendants have about its product, and often have fewer resources than defendants do. Nevertheless, many courts reject opinions based on epidemiological studies that fail to satisfy a .05 level of statistical significance as though these studies had no probative value.
76
The standard courts should use in evaluating scientific proof requires a consideration of the rationale underlying toxic tort litigation. Some endorse science's strict standard because they doubt that such litigation serves a useful social purpose.
77 Others point to the need to deter future risks and to compensate those exposed to excessive risk through no fault of their own. 78 These issues are beyond the scope of this article. The point is that whatever standard of proof is chosen-whether by the scientific or legal community-reflects and furthers the policy objectives that the particular discipline is seeking to achieve. When judges exclude scientific evidence in some of the particular circumstances discussed below, their decisions reflect a policy choice; they are not making value-76. See, e.g., DeLuca ex rel. DeLuca v. Merrell Dow Pharms., Inc., 911 F.2d 941, 955 (3d Cir. 1990) (discussing whether to require a 0.05 level of statistical significance and concluding that the court might resolve the issue in a future case); Brock v. Merrell Dow Pharms., Inc., 874 F.2d 307, 312 (5th Cir. 1989) (overturning a jury verdict for plaintiff because no "statistically significant" study showed an increased risk of birth defects to children born of mothers who had taken Bendectin); Flue-Cured Tobacco Coop. Stabilization Corp. v. EPA, 4 F. Supp. 2d 435, 461 (M.D.N.C. 1998) (criticizing the EPA for changing the confidence interval from 95% to 90%, because that "looks like a[n] attempt to achieve statistical significance for a result which otherwise would not achieve significance") ( free determinations that are the inevitable consequence of a system of rational proof.
A second misunderstanding arises from the assumption that all the components of a scientist's opinion on causation are the product of empirically validated hypotheses. In actuality, as discussed below, many conclusions rest on conventions or models about which there may be considerable disagreement within the scientific community. 79 Although we may be standing on the threshold of understanding the etiology of some diseases, we have yet to unravel the complexities.
This over-simplified view of science has increased the ability of federal trial judges to exclude plaintiffs' experts by ignoring the differing objectives of science and the law and by failing to examine the premises on which some scientific conclusions rest. In addition, some courts have moved beyond science by creating new rules in the name of science that do not exist in the scientific community.
A. Epidemiological Studies versus Animal Studies
Some courts have created a hierarchy with regard to evidence used to prove causation by insisting on epidemiological proof. It is one thing to say that animal studies will not suffice to prove general causation when substantial epidemiological evidence to the contrary exists in a mature case involving a substance that has been the subject of extensive scientific research. 80 It is quite another to say that only expert opinions based on epidemiological evidence are admissible, and that animal studies have no probative value because they require extrapolation from animals to humans and from higher doses to lower doses. 81 79. See, e.g., NATIONAL RESEARCH COUNCIL, HORMONALLY ACTIVE AGENTS IN THE ENVIRONMENT 18 (1999). The Council presented a study of effects of substances, such as PCBs, dioxin, DDT, and DES done at the request of Congress, EPA, DOI, and the U.S. Centers for Disease Control. After noting that members of the committee were unable to agree on a number of issues, the report stated:
Some of the differences reflect areas where additional research would help; others reflect differing judgments about the significance of the existing information. The differences are not confined to this committee but are reflected in the scientific community at large. Some differences appear to stem from different views of the value of different kinds of evidence obtained by experiments, observations, weight-of-evidence approaches, and extrapolation of results from one compound or organism to others, as well as allowable sources of information and criteria for arriving at meaningful conclusions and recommendations. The notion that one can accurately extrapolate from animal data to humans to prove causation without supportive positive epidemiologic studies is scientifically invalid because it is inconsistent with several universally accepted and tested scientific principles. The principle of species specificity has been tested and demonstrates that different species can react differently to the same agent.
Animal studies, by definition, do not deal with humans, and the animals will always be exposed to much higher doses than the plaintiff. Despite this, a blanket rejection of animal studies runs counter to scientific thinking 82 and to the Supreme Court's discussion in Joiner and Kumho. In Joiner, the Court rejected the notion that all animal studies are categorically inadmissible, 83 instead finding that the trial court had not abused its discretion when it excluded studies that failed to match plaintiff's circumstances in a number of significant respects beyond those that always exist. 84 This emphasis on the particular circumstances of the case presages the Court's language in Kumho declining to rule "for all cases and for all time" which factors must be applied to subsets of cases categorized by category of expert or by kind of evidence.
85
"Too much depends upon the particular circumstances of the particular case at issue." 86 In other words, a particular animal study may not satisfy the relevancy or "fit" prong, but it should not be rejected as per se unreliable.
The insistence on epidemiological proof also has policy implications. Epidemiological studies take considerable time and money to design and to implement. Animal studies are less costly, less time-consuming, and much easier to administer. 87 We know that scientists may not be interested in researching the health effects of a product and may not be provided funding to do so until a critical mass of litigation is instituted 88 or a public health outcry is raised. 89 Until then, no one may have the incentive to investigate the product in question. 90 Furthermore, even when government regulations require initial testing, which is not the case with many chemical substances on the market, 91 the product may not have been studied in interaction with other substances, tested on a repre- Moreover, some epidemiological research has been faulted as unlikely to "be gender, race, or class neutral." 94 Ultimately, if scientific research is undertaken, particularly for a product to which very large numbers of people have been exposed, sufficient data may be assembled to enable the courts and the scientific community to reach agreement that causation exists-as in the case of asbestos and tobacco 95 -or that it does not, as occurred with Bendectin 96 and seems to be happening with silicon breast implants.
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But until this happens, the more stringently trial courts insist on epidemiological studies and studies that meet a ninety-five percent confidence level, the more likely the first plaintiff will be to lose. If every action is nipped in the bud, the relevant research may never be done, and we may never find out how much risk a defendant's product poses, unless the effect is enormous, as with tobacco, or highly unusual, as with a new signature disease. Critics of toxic tort litigation would applaud such a result; those who believe that the law must provide incentives to guard society against unknown risks would disagree. These differences reflect policy choices about the objectives of tort law that are furthered by evidentiary rulings about the admissibility of proof of causation.
B. Relative Risk
Even when epidemiological evidence exists, some courts have adopted a rule of law that a plaintiff's epidemiological evidence must be rejected if the plaintiff's expert relies on a study that has a relative risk of less than 2.0.
98 Rela- tive risk measures the increased risk caused by exposure to a substance by comparing the incidence of disease in the population exposed to the risk with a control group of the unexposed. 99 That means that if 100 persons in a given population are expected to develop a particular disease, but instead 160 persons exposed to the product become ill, only sixty illnesses, or forty percent of the whole, would seem to be attributable to the product because 100 would have suffered adverse health effects in any event. Because this probability is less than fifty percent, courts that insist on a minimum relative risk of 2.0 reason that no plaintiff will be able to satisfy the preponderance of the evidence standard; the evidence must therefore be excluded as failing to prove general causation.
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Courts that make this argument fail to understand that reaching this conclusion about attributable risk depends on a number of assumptions that do not necessarily hold true in all cases and that cannot be verified given our present state of knowledge. Underlying a requirement that relative risk must exceed 2.0 is the unprovable assumption that background risks are independent of the risks posed by the substance in question and can therefore be calculated separately.
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Many scientists reject such a model as inconsistent with a multi-factor theory of disease. "It is possible for exposure to have causally contributed to every case of disease, even if the exposure elevates the rate only slightly."
102 Moreover, the insistence on a relative risk of at least 2.0 is insensitive to the relationship between exposure and the incidence time of developing a particular disease. It is possible that the background cases (who would, in any event, have gotten the disease) developed the disease years earlier because of their exposure. This acceleration is itself an injury. Whether or not such an injury should be compensated is a matter of policy that courts ignore when they equate attributable risk with the probability of causation.
103
The doubling of the risk rule is a legal invention that creates a hard and fast rule that disposes of cases efficiently but rests on assumptions that cannot be scientifically validated at this time.
In re Breast Implant Litig., 11 F. Supp at 327 (providing the example of a mother of two small children who develops cancer and suggesting that a just compensation scheme should take into account that the earlier the cancer occurs, the greater the emotional and financial loss).
Furthermore, even putting aside the failure of some courts to understand the scientific uncertainties that underlie estimates of causation, the refusal to allow experts to testify about epidemiological studies with a relative risk of less than 2.0 is questionable from an evidentiary standpoint. An epidemiological study reaches conclusions about a population and expresses an average. The particular plaintiff's risk may be higher or lower than this average because of personal factors, such as family history or exposures to other toxic substances. In a mass tort action, in which cases have been aggregated, it is perhaps appropriate as a matter of policy to insist on strong epidemiological evidence, because inducements for further research do exist in that type of case, and defendants need protection against the dire financial consequences that might otherwise ensue, regardless of whether a causal link is ultimately shown.
104
But the balance is different in the non-mass tort. In such cases, when the relative risk is greater than 1.0 but less than 2.0-suggesting that some relationship exists between exposure and disease-the plaintiff should have an opportunity to show that his or her particular risk is higher than the relative risk. 105 Applying a per se rule of exclusion to studies that do not show a doubling of the risk is at odds with the Supreme Court's command in Kumho to consider the "particular circumstances of the particular case."
C. Exposure and Dose-Response
Plaintiffs often have to face yet another hurdle. Federal courts have at times dismissed a plaintiff's action on the ground that the plaintiff failed to prove exposure to the defendant's product at a level that could cause the injuries the plaintiff claims to have suffered. 107 Clearly, the plaintiff must lose if she cannot show any exposure to the defendant's product. 108 But when there is evidence of some exposure, requiring the plaintiff to prove the exact level of her exposure to the defendant's substance, and that this level of exposure is hazardous, may place an insurmountable burden on the plaintiff. 109 Courts that exclude a plaintiff's proof on causation if the plaintiff's experts fail to meet both requirements ignore the scientific uncertainty that surrounds questions of exposure and the policy implications that flow from such determinations.
Even in the case of substances that are known to be hazardous, establishing the level of exposure necessary to cause injuries can be a contentious issue within the scientific community. 110 Often the data are taken from animal studies; that means that a dose-response ratio has to be extrapolated from the higher doses administered to animals and then further extrapolated to humans. 111 The various formulas for making these calculations cannot, of course, be validated through human testing. Furthermore, dose-response rates to a particular substance may vary from person to person.
112
In a number of situations, plaintiffs will lose if they have to bear the stringent burden of proving the actual level of exposure to the defendants' products. In the case of injuries that do not become manifest for many years after exposure, a plaintiff may not be able to find evidence of the exposure level so many years after the event. And in the case of a sudden exposure, such as a spill or a contamination that was subsequently reduced, no precise measurement of exposure is possible unless monitoring equipment was in place at the critical moments. Imposing a burden on a plaintiff to prove the actual level of exposure in these kinds of cases is tantamount to holding that the plaintiff has no claim for relief.
113 And yet it may be desirable for reasons of substantive tort policy either to shift the burden to the defendant to prove the actual exposure level or to make exposure a question for the jury. (discussing various models used with asbestos disease and concluding that "no one can prove that a linear dose-response relationship is correct," but that it is used by most regulatory agencies because it is most protective of public health).
112. See Bernard D. Goldstein, Toxicology: Dose Response Considerations, in MODERN SCIENTIFIC EVIDENCE, supra note 67, § 27-2.1.4 (noting that some may be more susceptible to toxic agents than others; possible reasons include different rates of absorption, distribution, metabolism and excretion, environmental factors, and genetic differences).
113. See, e.g., Moore v. Ashland Chem. Corp., 151 F.3d 269, 278 n.10 (5th Cir. 1998) (en banc) (in finding that district court properly excluded testimony of plaintiff's expert that chemical spill caused his respiratory illness, the court stated: "Given the paucity of facts Dr. Jenkins had available about the level of Moore's exposure to the Toluene solution, his causation opinion would have been suspect even if he had scientific support for the position that the Toluene solution could cause RADS in a worker exposed to some minor level of the solution."); see also Wright v. Williamette Inds., Inc., 91 F.3d 1105, 107-08 (8th Cir. 1996) (reversing judgment for plaintiffs after jury verdict; although plaintiff proved that levels of formaldehyde emitted by defendant's plant exceed industry and state standards, plaintiff failed to prove actual level of exposure).
I have discussed these three kinds of issues regarding proof of causation as though they are separate and distinct, but they often are seen in combination. The plaintiff may be relying on data from animal studies or weak epidemiological data or may have little proof available about exposure. When a federal court excludes all of the plaintiff's expert proof in such a case on the ground that it is unreliable and therefore must be excluded under the teachings of the Supreme Court's expert trilogy, it is treating these issues as though they only raise evidentiary concerns. This approach fails to consider the nature of science-either its objectives or the policy choices science makes in order to deal with uncertainty. In making such determinations in diversity cases, the federal court is also assuming that it is free to ignore a state court's treatment of these issues, even if the state court views them as intertwined with its substantive policy of risk allocation in toxic tort litigation.
IV THE ERIE DOCTRINE
This section asks whether a federal court sitting in diversity in a toxic tort action is free to treat all issues about the admissibility of scientific expert proof as raising purely procedural concerns, such as improving the accuracy of determinations or making dispositions more efficient and economical. Or are there certain kinds of issues, such as those discussed in the previous section, that are so intertwined with a state's substantive policy of risk allocation that the question of what a federal judge may do cannot be answered without reference to the Erie 114 doctrine? When exercising their gatekeeping function by ruling on the admissibility of expert testimony in toxic tort cases, federal courts have almost completely ignored Erie and its progeny, except that some courts have cited the case to justify excluding a particular expert's testimony as insufficient to establish a plaintiff's prima facie case. Both the failure to mention Erie and the limited references to Erie deserve more detailed attention. The courts' assumption that they are not constrained by state law has greatly increased the power of federal judges to reshape toxic tort law.
Before turning to this discussion, a few introductory comments are in order. First, although I conclude that a federal court should consider state law before it makes the kind of rulings discussed in the previous section, I am certainly not claiming that a federal district court may not decide any Daubert motion without first determining how the state court would have ruled in a similar case. Obviously, it is impossible to match cases, and in any event, I am only concerned with judge-made rules, such as those discussed above, that reflect policy choices about how to handle uncertainty in science and the law. I use the shorthand phrase "policy-based rules" in the discussion that follows. Second, the application of state law by federal courts may lead to either the admission or the exclusion of expert testimony. It may be that some states have adopted 114 116. 518 U.S. 415 (1996) ( holding that a New York state law controlling compensation awards for excessiveness or inadequacy could be given effect, without detriment to the Seventh Amendment, so long as the review standard set out in that law is applied by the federal trial court judge, with appellate control of the trial court's ruling is confined to "abuse of discretion").
117 the plaintiff's claim. That aspect of Erie has never been questioned. In the absence of congressional action, a federal court must apply the state law that gives rise to the plaintiff's claim for relief.
120
In the two decades following Erie, the troublesome cases were those in which the state whose substantive law governed had adopted a particular practice, through statute 121 or case law, 122 in connection with the type of claim being asserted. The federal court sitting in diversity then had to decide whether the state's practice was so "substantive" that it had to be applied, or whether the federal court was free to adopt its own procedures. The Supreme Court analyzed these cases under the Rules of Decision Act 123 and proposed a number of different tests and rationales to use in making this determination. I return to these decisions below. 125 The Court explained that Hanna differed from the earlier cases because it involved a conflict between state law and a Federal Rule of Civil Procedure; no federal rule or statute had been on point in prior cases. When no conflicting federal law exists, Hanna affirmed that the case must be decided under the Rules of Decision Act, and the opinion contains extensive dicta on how a federal court should then proceed. 126 If, however, as in Hanna, the situation is governed by a federal rule adopted under the Rules Enabling Act or a statute enacted by Congress, then the Court directed federal judges to follow federal practice even in the face of a contrary state rule, unless the federal practice "transgresses . . . the terms of the Enabling Act [ The Court justified its conclusion that federal judges must apply federal rules adopted through the rule-making process in diversity cases by explaining that the constitutional provision for a federal court system (augmented by the Necessary and Proper Clause) carries with it congressional power to make rules governing the practice and pleading in those courts, which in turn includes a power to regulate matters which, though falling within the uncertain area between substance and procedure, are rationally capable of classification as either.
129
Hanna's formula for applying the Erie doctrine when a state practice conflicted with a federal rule seemed to simplify the task of drafting the Federal Rules of Evidence. 130 Hanna's description of matters falling "within the uncertain area between substance and procedure" seemed tailor-made for evidentiary issues and convinced the drafters of the Federal Rules of Evidence that the proposed rules would trump state rules to the contrary. 131 Although some suggested that the "substantive rights" provision of the Enabling Act ought to invalidate rules such as those concerning privilege, 132 any lingering doubts about the impact of Erie became moot when Congress, by enacting the evidence rules, rather than letting them take effect through the rule-making process, eliminated any need to construe the Enabling Act. 133 Furthermore, Congress amended the rules on presumptions, privilege, and competency-the rules most likely to be viewed as having an impact on substantive rights-to provide that the application of these evidentiary devices would be determined "in accordance with State law" in all diversity cases.
134
This history seems to have lulled federal judges into thinking that all decisions about expert proof couched in evidentiary terms can be classified as procedural and thus governed by federal practice. This conclusion is not warranted by the Supreme Court's Erie jurisprudence. Lower federal courts may assume that no Erie analysis is needed when ruling on the admissibility of expert testi-128. 28 U.S.C. § 2072(b) (1994) . What this restriction was intended to achieve has been the subject of debate. mony because Rule 702 of the Federal Rules of Evidence regulates the mode of proof, and therefore, under Hanna, no further questions remain. But this supposition overlooks an important distinction. When a trial court fashions blackletter policy-based rules, such as those discussed in the previous section, it has moved considerably beyond the scope of Rule 702. It is no longer applying the text of a rule as in Hanna. Even after the 2000 amendment to Rule 702, no federal rule demands the exclusion of animal studies or of epidemiological studies that have a relative risk of less than 2.0, or prescribes a particular dose-response curve, or any of the other principles discussed above upon which some courts rely when excluding expert testimony on causation.
135
Generalizations such as these are judge-made procedural rules rather than rules adopted under the Rules Enabling Act or by statute.
C. Gasperini v. Center for Humanities, Inc.
Gasperini v. Center for Humanities, Inc. has clarified that federal judgemade procedural rules cannot be applied in a diversity case without first considering whether and why a state has adopted or refused to adopt such a measure. 136 In Gasperini, the claim for relief was governed by New York law. The question before the Court was whether the federal district judge, when ruling on a new trial motion, had to assess the potential for an exorbitant verdict in light of the standard in a New York statute. 137 Crucial to the result in Gasperini was the majority's characterization of the issue in dispute as one not covered by Rule 59 of the Federal Rules of Civil Procedure, which, although it deals with grants of new trials, does not contain a standard for determining the excessiveness of verdicts.
138 This pivotal conclusion opened the door to analysis under the Rules of Decision Act. The majority justified its narrow reading of Rule 59-which ultimately led to finding the New York statute "substantive" for Erie purposes-by stating: "Federal courts have interpreted the Federal Rules . . . with sensitivity to important state interests and regulatory policies." 139 This means that even though there is a federal rule on a particular subject-such as Federal Rule of Civil Procedure 59 dealing with new trials or Federal Rule of Evidence 702 dealing with the admissibility of expert proof-federal judicial interpretations of such a rule may not be given effect automatically when there is a dis-135. See supra Part III. 136. 518 U.S. 415, 418-19 (1996) (holding that "New York's law controlling compensation awards for excessiveness or inadequacy can be given effect, without detriment to the Seventh Amendment, if the [New York] review standard . . . is applied by the federal trial court judge, with appellate control of the trial court's ruling limited to review for 'abuse of discretion'").
137. See id.
138. See id. at 438 n.22. Justices Scalia, Rehnquist, and Thomas dissented, finding a "direct collision" between Rule 59 and the New York state law. Thus, they would have required the federal court to apply Rule 59. See id. at 468.
139. See id. at 428 n.7 ("It is settled that if the Rule in point is consonant with the Rules Enabling Act . . . and the Constitution, the Federal Rule applies regardless of contrary state law . . . . Federal courts have interpreted the Federal Rules, however, with sensitivity to important state interests and regulatory policies."). similar state practice that does not directly collide with the text of the federal rule. That is, a court cannot determine whether it is free to apply a federal judge-made rule-such as the federal practice with regard to excessive verdicts, or insistence on a relative risk of 2.0-without first looking at what the state would do in a comparable situation. But even if the federal court finds a contrary state practice, it must apply the state version only if it is "substantive" pursuant to Rules of Decision Act analysis.
140
It is at this point that Gasperini becomes somewhat confusing; some commentators fault the opinion for leaving Erie analysis in a muddle. 141 The problem is that the Supreme Court has used a number of different tests in its Rules of Decision Act line of cases to determine when a practice is "substantive" rather than "procedural," and Gasperini does little to clarify the current status of these various tests. 142 But although it is somewhat difficult to understand which test the Gasperini Court used in finding that state law governed, choosing between federal and state law should be considerably easier in the context of rules relating to expert proof of causation in a toxic tort case. It does not matter which test is used in a particular case involving the rules described supra in Part III. As discussed below, the result will be identical regardless of the test used because each of the tests the Court has embraced to distinguish between "substance" and "procedure" under the Rules of Decision Act points in the direction of applying state law when the issue concerns a policy-based rule on proving causation. He explained that the essence of Erie was the requirement of vertical uniformity between decisions in state courts and decisions in federal courts applying the law of that state: "The nub of the policy that underlies Erie v. Tompkins is that for the same transaction the accident of a suit by a non-resident litigant in a federal court instead of in a State court a block away should not lead to a substantially different result." 144 Consequently, Guaranty Trust labeled as "substantive" any state practice that might produce a different result in a federal court if the state practice were applied. 145 Justice Frankfurter noted that a desirable by-product of this approach would be a disincentive for litigants to forum shop. The question is whether [the state] statute concerns merely the manner and the means by which a right to recover, as recognized by the State, is enforced, or whether such statutory limitation is a matter of substance . . . namely, does it significantly affect the result of a litigation for a federal court to disregard a law of a State that would be controlling in an action upon the same claim by the same parties in a State court? 146. See id. at 111:
D. Tests Under the Rules of Decision Act Line of Cases

The Guaranty Trust
[I]t would be a mischievous practice to disregard state statutes of limitation whenever federal courts think that the result of adopting them may be inequitable. Such procedure would promote the choice of United States rather than of state courts in order to gain the advantage of different laws. The main foundation for the criticism of Swift v. Tyson was that a litigant in cases where federal jurisdiction is based only on diverse citizenship may obtain a more favorable decision by suing in the United States courts. (quoting Augustus N. Hand) (citation omitted).
147. See Cohen v. Beneficial Indus. Loan Corp., 337 U.S. 541, 555-56 (1949) (finding that a New Jersey statute holding the plaintiff in a stockholders' derivative suit liable for the expenses of the defendant if the plaintiff's claims are not proven does not conflict with Federal Rule 23 because all provisions of both rules may be applied, and thus the state statute is applicable in federal court, notwithstanding that some of its provisions are "procedural" in nature); Woods v. Interstate Realty Co., 337 U.S. 535, 538 (1949) (holding that where the state courts were bound by statute not to enforce a contract for a broker's commission because the broker was not qualified under the statute to do business in the state, a federal court sitting in diversity likewise is bound to dismiss the complaint because a "contrary result would create discriminations against citizens of the State in favor of those authorized to invoke the diversity jurisdiction of the federal courts"); Ragan v. Merchants Transfer & Warehouse Co., 337 U.S. 530 (1949) (holding that a state statute that requires service of process officially to commence a case in state court and to satisfy the statute of limitations for a state-created cause of action applies in federal diversity cases, notwithstanding that according to the Federal Rules of Civil Procedure cases commence with the filing of the complaint in federal court).
148. See Byrd v. Blue Ridge Rural Elec. Coop., Inc., 356 U.S. 525 (1958). 149. See id. at 536-38 (explaining that "there are affirmative countervailing considerations at work here"; thus, the court must consider factors, such as the nature of the federal judiciary and the constitutional allocation of authority between judge and jury in federal courts, and balance these factors against the "policy of uniform enforcement of state-created rights and obligations" and the "interest of furthering the objective that the litigation should not come out one way in the federal court and another way in the state court") (citations and footnotes omitted).
150. The weight of the state's interest depends on whether the state practice in question is "bound up with the definition of the rights and obligations of the parties" 151 and furthers a specific substantive policy, or is simply one of "form and mode" that facilitates procedural goals. 152 The strength of the federal interest depends on the role the federal rule plays in the federal system. When the Byrd Court evaluated the state and federal interests, it found that the state rule-which required a judge to decide a worker's status as an employee for purposes of the state's workers' compensation statute-was a rule grounded in efficiency concerns, rather than a rule designed to affect who would receive compensation. 153 On the other hand, the federal rule-which allocated the question of the employee's status to a jury-was consonant with "an essential characteristic of the federal procedural system," because it was "under the influence-if not the command-of the Seventh Amendment."
154 Because the state substantive interest was low, and the federal procedural interest was high, the state rule did not apply. The third factor, outcome-determination, also pointed toward the federal rule. The Court redefined this variable to mean that conforming to state practice was likely to produce a different result. Under the facts of Byrd, judges and jurors might well reach the same decision about the employment status of someone seeking workers' compensation; requiring application of a state's statute of limitations, as in Guaranty Trust, 155 is truly outcomedeterminative because it terminates litigation that would otherwise continue in federal court.
The Rules of Decision Act Analysis in
Hanna. In Hanna, the Court appeared to retreat from both its emphasis on outcome-determination and the Byrd balancing approach. Although its analysis of how to proceed in a case governed by the Rules of Decision Act is dictum, the new test which the Court endorsed was cited with approval in its subsequent opinions preceding Gasperini.
156
Hanna suggested that a state rule should be applied if lack of enforcement by a federal court would lead litigants to choose the federal system, and the result in federal court would discriminate unfairly against right or obligation, it is . . . controlling."), with Allen E. Smith, Blue Ridge Tort Actions I will not enter the fray about which of these approaches the Court would now apply in analyzing cases governed by the Rules of Decision Act. It does not matter whether Byrd is dead or alive-dead, because it was supplanted by the dictum in Hanna and ignored in all subsequent Supreme Court opinions until Gasperini, or alive, because it was resurrected in Gasperini 159 -or whether Gasperini signals a return to Guaranty Trust's emphasis on outcomedetermination. 160 The principles that the Court has at various times identified as underlying Erie and its progeny all point to a need to consider state law to determine whether a federal court may apply its own judge-made rule on the admissibility of expert proof about causation in a toxic tort action. This is certainly so to the extent that outcome-determination is significant. When a court excludes the plaintiff's proffered expert testimony on the basis of a policy-based rule and then grants summary judgment, the result is outcome-157. Hanna v. Plumer, 380 U.S. 460, 468 n.9 (1965):
Erie and its progeny make clear that when a federal court sitting in a diversity case is faced with a question of whether or not to apply state law, the importance of a state rule is indeed relevant, but only in the context of asking whether application of the rule would make so important a difference to the character or result of the litigation that failure to enforce it would unfairly discriminate against citizens of the forum State, or whether application of the rule would have so important an effect upon the fortunes of one or both of the litigants that failure to enforce it would be likely to cause a plaintiff to choose the federal court. (quoted with approval in Gasperini v. Center for Humanities, Inc., 518 U.S. 415, 428 n. 8 (1996) determinative. The Supreme Court agreed with this characterization in Joiner when it refused to adopt a stricter standard for reviewing district court opinions excluding expert testimony even though it acknowledged that such rulings are "outcome-determinative."
161 Judge-made per se rules of exclusion are outcomedeterminative even under the redefinition in Hanna if the state court would allow the case to go to the jury, while the federal court would grant a motion for summary judgment after the plaintiff's expert is excluded.
162
A Byrd-based analysis of state and federal interests also points to applying state law in toxic tort cases. Federal judge-made rules on causation should not escape Erie scrutiny simply because they are couched in evidentiary terms and are in part responsive to the relevancy and reliability concerns voiced in the trilogy. When a federal court insists on a doubling of relative risk in order to admit epidemiological proof, or requires a particular dose-response, it creates a rule functionally equivalent to a rule on the burden of proof. The Supreme Court has never overruled its 1939 decision in Cities Service Oil Co. v. Dunlap, 163 which required a federal court to apply the state's rule on burden of proof, and which Byrd cited as an example of a rule bound up with state-created rights and obligations. 164 The lower court in Cities Service had claimed that shifting the burden from the person challenging title to the recorded title holder led to a better rule. 165 But a claim that special rules on causation lead to better law governing toxic tort litigation runs smack into the prohibition of the Erie case itself-it is not the business of the federal courts to come up with a better law of toxic torts. If, as in Cities Service, the rule was intended to make it easier for a party with a particular kind of claim to win, the federal court must abide by the state rule. 166 From the viewpoint of federal interest, it is difficult to see how the "essential characteristics of the federal system" would be altered if a federal court follows a state's choice on how to resolve a trans-science issue. Kumho-with its emphasis on the specific facts of the case, and its acknowledgment that the four Daubert factors do not invariably apply even with regard to scientific expert testimony-demonstrates that the federal system does not demand that particular categories of expertise must meet a preordained checklist. that dispose of difficult cases are valuable in promoting efficiency and economy, these concerns are hardly of the same significance as the constitutionally based right to trial by jury that was the basis of the federal interest in Byrd. This is particularly the case when weighed against a state's interest in allocating risk fairly, especially if the outcome-determinative character of the rule is added to the balance.
168
As to the "twin aims" approach of Hanna-the "discouragement of forumshopping and avoidance of inequitable administration of the laws" 169 -toxic tort litigation often ends up in a federal court because defendants exercise their removal option. 170 A defendant has an overwhelming incentive to remove if it believes that the result will be summary judgment in its favor, rather than a trial in a state court accompanied by expense and uncertainty. 171 This disparity in outcome is inequitable within the meaning of the Erie doctrine. If a state court has refused to adopt a rule, such as requiring epidemiological studies to show a doubling of the risk, 172 and therefore would not exclude a particular expert, plaintiffs stand to lose valuable rights in federal court if their cases are dismissed for lack of expert proof, even though they might win a favorable verdict in state court on the basis of the identical expert testimony.
In S.A. Healy Co. v. Milwaukee Metropolitan Sewerage District, the Seventh Circuit spelled out yet another possible approach to determine when a state practice is "substantive" so that it must be applied in diversity litigation.
173
Healy was cited twice by the majority in Gasperini 174 as an opinion illustrating sensitivity to state concerns. In Healy, the court had to decide whether a Wisconsin statute awarding a plaintiff double costs if it obtains a favorable judgment after the defendant refuses to accept the plaintiff's settlement offer was "substantive" for Erie purposes. Chief Judge Posner, after first noting that no "clear criterion" exists for making this determination, observed that there "are, 168 171. The defendant may be far better informed about any research that has been done or is being done regarding its product than the plaintiff at the outset of the litigation, so the defendant may be in a good position to estimate its likelihood of success in a federal court by looking at the district judges' previous Daubert rulings.
172. See, e.g., Landrigan v. Celotex Corp., 605 A.2d 1079, 1086-88 (N.J. 1992). The court found that an epidemiological study with relative risk of less than 2.0 was admissible, especially when other causation evidence, such as animal studies and in vivo analyses, exists. The court understood the importance of its ruling: "In recent years, we have sought to accommodate the requirements for admission of expert testimony with the need for that testimony. Nowhere is that accommodation more compelling than on the issue of causation in toxic tort litigation concerning diseases of indeterminate origin." Id. at 1083 (citations omitted).
173 Judge-made rules about proving causation seem to fall squarely into Judge Posner's second category; they are rules specifically designed to cover one particular substantive area-toxic tort litigation. Judge Posner continued by stating that "[t]he state's goals are substantive-designed to shape conduct outside the courtroom and not just improve the accuracy or lower the cost of the judicial process-though the means are procedural."
178 This definition of "substantive" is derived from Justice Harlan's concurring opinion in Hanna.
179 It would certainly seem applicable when a state has interpreted its evidentiary requirements so as to better a plaintiff's odds of prevailing in toxic tort litigation; an increased threat of liability provides an inducement for manufacturers of substances of unknown toxicity to take more care in testing their products.
180 But Judge Posner would apparently apply a state's procedural rule that applies to a particular type of claim even if the rule has no impact on behavior outside the courtroom. 178. Id. Even if state causation rules do not fall into Healy's second category, the Healy court would still characterize them as "substantive." Id. Because the Wisconsin statute in question was not limited to a particular area of the law, the court asked two questions: (1) Will the rule lead to forum-shopping? and (2) Is the rule so entwined with procedures dictated by federal rules that it may likely "impair the integrity of federal procedure if it is applied in diversity cases?" Id. The court answered the first question "yes" and the second "no." It explained that "[i]f a rule so favorable to plaintiffs is inapplicable in diversity cases, defendants in such cases will have an added incentive to remove a diversity case to federal district court." Id. at 311. "States are allowed to favor plaintiffs-or defendants . . . . Under Erie, this 'favoritism' is to operate even when the persons who have a dispute over state law find themselves in a federal court." Id. at 312.
179. Justice Harlan wrote: To my mind the proper line of approach in determining whether to apply a state or a federal rule, whether "substantive" or "procedural," is to stay close to basic principles by inquiring if the choice of rule would substantially affect those primary decisions respecting human conduct which our constitutional system leaves to state regulation. If so, Erie and the Constitution require that the state rule prevail, even in the face of a conflicting federal rule. Hanna v. Plumer, 380 U.S. 460, 475 (1965) . This test has never been adopted by a majority of the Court.
180. See Berger, supra note 90, at 2131. 181. See Herremans v. Carrera Designs, Inc., 157 F.3d 1118, 1122 (7th Cir. 1998) (generally federal procedural rules govern, but there is "an exception for cases in which the application of the federal rule would interfere with substantial state interests, and the exception is more likely to be applicable when the state [rule in question] is limited to some particular body of substantive law and is therefore more likely to reflect state substantive policies than is a procedural rule of general applicability."(citations omitted)).
F. State Evidentiary Rules in Federal Diversity Tort Actions
Federal courts in diversity tort actions have enforced state statutes and common law rules even though they are couched in evidentiary terms. These decisions demonstrate that the admission and exclusion of evidence are not always viewed as purely procedural matters. A fairly large congregation of cases deals with state statutes that prohibit the introduction of evidence that the plaintiff was not wearing a seat belt in a personal injury action. 182 The specific state command-not to admit the failure to wear a seat belt when offered to prove certain propositions, such as contributory negligence-is treated as substantive and given effect by the federal court. The reasoning in these cases is not identical. Some opinions rely on the "twin aims" test of Hanna; 183 others view the state rule as being "intimately bound up with the rights and obligations being asserted," 184 or as affecting behavior outside the courtroom. 185 Some courts assume without any discussion that the issue is governed by state law. 186 These federal courts have considered themselves bound to apply the state's policy, even though the definition of relevancy set out in Rule 401 187 would seem to make evidence such as the failure to wear a seat belt admissible. The case for giving effect to a state's requirements for proving causation seems considerably stronger because the text of Rule 702, even as amended, 188 does not resolve is-sues about judge-made conventions on proof of causation as specifically as the definition in Rule 401 resolves the issue of relevancy. Yet federal courts have applied state rules that conflict with the test set out in Rule 401 when they conclude that the countervailing state approach is part of the state's substantive policy in the field of torts. Federal courts have also enforced a great variety of other state statutes and common-law rules pertaining to evidence in tort cases. In these cases, the federal courts follow the state practice regardless of whether this leads to the admission 189 or exclusion 190 of evidence. It is difficult to understand why, in light of the policies underlying Erie, expert testimony should be treated any differently. If a state has explicitly adopted or refused to adopt a particular convention relating to expert proof, the results in analogous cases all point toward having the federal court enforce the state rule.
It should make no difference in looking at state law whether the state purports to follow Daubert or Frye. What matters is not the general rule on expert proof but how it has been interpreted. State courts reach divergent results that are unrelated to whether they have adopted Daubert or Frye with regard to policy-based rules. 191 the product of reliable principles and methods, and (3) the witness has applied the principles and methods reliably to the facts of the case." For the text of Rule 702 as originally enacted, see supra note 14.
189. See, e.g., Wray v. Gregory, 61 F.3d 1414 (9th Cir. 1995) (holding that state law regarding admissibility of findings of medical malpractice screening panel must be applied; state rule is part of an integrated process for handling malpractice cases, and failure to apply it would result in forum shopping); see also Daigle v. Maine Medical Ctr., Inc., 14 F.3d 684 (1st Cir. 1994) (surveying cases on admissibility of findings of malpractice panels); Carota v. Johns Manville Corp., 893 F.2d 448, 451 (1st Cir. 1990) ("If a state has a substantive policy to have a jury hear out of court settlement evidence when determining damage awards, we will not contravene that state law in a diversity case."); Stroud v. Cook, 931 F. Supp. 733, 738 (D. Nev. 1996) (making admissible evidence of defendant's misdemeanor conviction, in action arising out of automobile collision for failure to use due care in operation of motor vehicle and finding evidence to be substantive because it was "intimately bound up with the rights and obligations being asserted" and had to be applied even if evidence would have to be excluded as hearsay under Federal Rules of Evidence tended to require is unclear, 196 but this addition may perhaps be read to insert a sufficiency requirement into rulings on admissibility that would require the trial court to weigh all of a plaintiff's expert proof on causation when ruling on a Daubert motion to exclude a particular expert. This amendment, unlike the original Rule 702 enacted by Congress, 197 was adopted by rule-making, and must therefore satisfy the Rules Enabling Act, which, as discussed above, 198 states that rules adopted pursuant to the rule-making process "shall not abridge, enlarge or modify any substantive rights and shall preserve the right of trial by jury." 199 No rule has ever been found to violate this directive, and of course the Supreme Court, which must approve proposed amendments during the course of the rule-making procedure, 200 is hardly likely to strike down an amendment that it promulgated. It is, however, theoretically arguable that the incorporation of a sufficiency standard into rulings on the admissibility of expert testimony runs afoul of the Rules Enabling Act because it does not "preserve the right of trial by jury." The plaintiff loses the opportunity to reach a jury if the trial court excludes the evidence on sufficiency grounds, even though the evidence is admissible. Although, as Daubert acknowledges, a court may ultimately conclude that admissible evidence is insufficient and set aside a verdict for the plaintiff, this scenario differs from one in which the trial court finds the evidence inadmissible after a Daubert hearing and grants summary judgment for plaintiff's failure to make out a prima facie case. Not having a case heard by a jury has consequences, even if the ultimate finding with regard to liability is unaffected. If the case ends at the pretrial stage, the plaintiff will never have the opportunity to tell his or her story in a courtroom. Furthermore, to the extent that toxic tort litigation raises important policy concerns about risk and regulation that ought to be the subject of public debate, shutting cases out of a courtroom may lead to a less well-informed electorate.
In practice, however, imposing a sufficiency requirement is unlikely to produce outcomes different from those that now occur when a district court which has not explicitly adopted a sufficiency standard excludes plaintiff's experts on a Daubert motion. Courts are reaching this result by looking at each expert and each study upon which the expert relies separately in determining relevancy and reliability, an approach a majority of the Supreme Court approved without discussion in Joiner. 201 If the trial court in this manner, in the exercise of its discre-tion, eliminates each of the plaintiff's experts on causation, and then grants summary judgment because the plaintiff cannot make out a prima facie case, the consequences are the same as if the court had excluded each of the plaintiff's experts on the ground that the testimony was not helpful because it would not ultimately suffice to prove causation. 202 In either case, the court has terminated the litigation without giving the plaintiff the opportunity for a trial before a jury.
C. The Trilogy on Summary Judgment
Either route to disposing of the case at the pretrial stage furthers caseprocessing efficiency and economy. The trilogy on expert testimony, therefore, operates in tandem with another trilogy that facilitates similar aims-the three opinions on summary judgment handed down by the Supreme Court in 1986 203 that have made it far easier to obtain summary judgment than before. 204 Indeed, even before Daubert was decided, observers writing about the shift of power between plaintiffs and defendants effected by the summary judgment trilogy noted that "[t]he use of summary judgment to deny access to the jury seems particularly prevalent in toxic tort cases where judges do not find the evidence probative." 205 This reallocation of power has been accelerated by the trilogy on expert proof. Not only are district judges granting an increasing number of Daubert motions, 206 but in doing so they escape the more stringent de novo standard of review that applies to grants of summary judgment, in favor of the more lenient abuse of discretion standard that governs evidentiary rulings on the admissibility of expert proof. 207 loaded dockets, their understandable desire to dispose of complex and timeconsuming cases may interfere with the evolution of better approaches for dealing with toxic torts.
